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Numerical Simulation on SWD Seismic Wave Propagation and Data Processing

Wang Peng Ge Hongkui Lu Bin Yang Wei
(Institute o f Geophysics ,China Seismological Bureau ,Beijing,100081,China)

Abstract: Seismic While Drilling (SWD) is a new technology to predict the formation by analysing a-
coustic waves that are emitted from drill-bit. Due to the low energy of drill-bit vibration and the high ener-
gy of rig noise along with the superposition of different time and different wave, the SWD signal to noise
ratio (S/N) is very low which makes the wave-field complex and difficult for processing. It is difficult to
conduct SWD research due to the long experiment time, high expense and unknown underground geological
structure. While numerical simulation is a high-efficiency and low-expense numerical experiment tech-
nique. Based on seismic wave-field simulation software Seismod and signal processing software using Mat-
lab, a SWD simulation platform was created based on seismic elastic wave equations, the staggered grid
high-level finite-difference numerical solution, and the signal processing method of the cross-correlation
signal. The simulation results indicate that this numerical simulation platform is reliable. Using this plat-
form, SWD wave-field propagation, the time-distance curve characteristics of direct wave and reflect wave,
and data processing method were simulated which can help us understand the SWD propagation and data
processing.
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